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Skin care compoaitioni and methods are pro- 
vided for taprovini the appearance of ikin trYected by 
acini, photodamans and/or oxidative stress. Specifl* 
caUy. adhesive materials containinf ccameaeauy ac- 
tive ingredients, e.^. one or man sndorifdanta such 
Vitamins A C and/or E, or motstunzen are ap- 
plied to tarfet areas including the frowUne area of the 
forehead; the front of the neck, the crows-feet 
the eyes, the upper Up end the nasolabial an 
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SKIN CARE COMPOSITIONS AND METHODS 



„f th„ Invention 

This invention relates to skin care compositions and methods for the improvement of the 
appearance of aging skin, in particular, to the improvement of wrinkling skin in target areas 
including but not limited to the areas outside and under the eyea. in the nasolabiel area, the upper 
lip, the forehead, the neck and the handa. 
R.rkornund of thu Invention 

People in general are very concerned with maintaining youthful, and attractive appearances. 
As populations age, it is anticipated there will be increasing markets for skin care products which 
can improve the appearance of aging skin and/or maintain attractive skin quelities. Treatments 
designed to prolong or promote youthful appearance include topical applications of cosmetic 
preparations, lotions and moisturizer, electrical stimulation, collagen injections end cosmetic surgery. 

With aging, prolonged or repeated exposure to ultraviolet radiation and/or oxidative stress, 
the skin of the face often shows signs of damage resulting from such exposure. Aging or other 
damage u, skin may be recognized by effects including wrinkling, yellowing, taxing, lines, spots, 
mottling and a leathery or dry appearance. At the histological level, skin damage, e.g.. from 
photoaglng. may be reflected in tangled, thickened, abnormal elastic fibers, decreased collagen end 
increased glyeosaminoglycan content ITanaka at ai. (1993) Arch. Derm.ro/. fles. 285:362-366). 
The eging process results in thinning and deterioration of the skin. There is e reduction in cells end 
in blood supply, and a flattening in the junction between the dermie and epidermia. 

Ascorbic acid (Vitamin C). Vitamin A. tocopherol (Vitamin E) and ft-carotene. which can at 
least in part be functionally characterized as antioxidants, are essential to the maintenance of a 
healthy and attractive skin appearance in humans. Vitamin K is elao beneficial to maintaining 
attractive skin. Generally, these nutrients are obtained In the diet and/or in nutritional supplements. 
Other cosmetically beneficial components can be epplied to. .cafly for improving skin appeerenee 
and quality; such components include moisturizers, including but not limited to polysacchsrides end 
marine extracts. 

The aforementioned antioxidants help to prevent damage to skin and/or body organs 
resulting from poor nutrition, phy.ioloo.cal processes and exposure to environmental pollutents. 
certain drugs, aleohol,and ultraviolet (UV) radiation. Normal physiological processes, including 
eging, end exposure to deleterious sgents can lead to the generation of free oxygen radicals, s 
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Z Z " «" «~ » -«■• to — « rn.mbr.ne. 

th. ..nrtc mat.*., and other «llu..r targ.t. including connective tissue and coliag.n Other 
•cure, of oxid^v. ..... inei ud. ^ ^ ^ J ^ 

-~ Antioxidant, c.„ donet. ^o. wKhout generating „ tmtiMy harmfu( ch8jn 

problem. ..p^ ally wjth aflinfl , kin „ „ dacreasa jn ^ 

t...u-. When col(aoen 8yntha , |S „ jn 8k . n _ ^ younflw ^ 

results. Ascorbic ecidcnal.oh..ptopr.v«„ or minimiz. UV-^uc. , ipid o^d-tion. thu. p^dinfl 
further b. Mflt , in maintainjnfl „ promoting ^ ^ 

i irhL me, ' nin 7T WWCh t0 ^ di8C0, ° r8ti0n **■ - P-«. .nd to 
.nh,bit h ( ,um,n. r...... from ceUuiar which i, ...ocit* with .il.rg.nic reaction, 

particularly among individuals with so-called 'sensitive skin.' 

Ascorbic scid-containing compos*™, for topic- .portion to the skin have c*en 

Zt T 99 VL U B S " PK,nt 4 ' 983 ' 382 ' ' ,,U#d ^ 8 ' 1 " 1 5 AV °" • U.S. 

JZ Z " ,U6d Mareh 12, ,994, 6,1,6 ^ ,nc - » 

auchesV^^.^ V ta m h ,Ais.^tom.k.wrink«nfl«„th..kln,«, W) t i c.^.. US 
wrjnkHno°" ^'^ 9 ' 9 ^' '** u *' August 24, 1993, Procter & Gamble Company, refers to regulating 
wrin^g u ,, ng topicaI appiicatoo. of npophosphatidic add compo.rtion.. W0 94,001 09 .nd WO 
94/00098 (Lancaster Group AG), both incorporated by reference, refer to dermatological agents for 
ncre^ngoxygen transport in the skin; the* agam, compr* phospholipid, and oxygen-loed* 

z^i,r M. compo ' Mon ' whw " 

antioxidant., anti,nn OT m«ory .gent,, ar. added. The pre** Invention hs. the edventege over 

oTlTIlT r*"" 0 '" * ^ abMrP,,0n 91 C " — — — » «*" 

ngr«JI«n into the .Wn can continue over an period of time without the extra effort or 

inconvenience of naming to active w(y another cot of a lotion, cream or the Uk. 

Tocopherol (Vitamin E, with ^tocopherol being the mo« potent) h» affect, in the ,k.n 
mduding antioxidant activity, improved membren. stability, protection UV radiation and 

nrtro,8m ' n ' 10mat0n - "Otedrtlr, ection on dry skin .nd anti-inf.emm.tory action. It is the 
antioxidant effect which i, brfieved mot important in protection from oxidative demaga 
Tocopherol he. ...o been shown to play . r0 |. in mining the structural integrity of cell 
membrane, end connective tissue. Flrmr*,.. texture and/or ton. .re rn.inf.n- by the integrity 
of the .lette fib* in the dermis .nd coiLgen In connective ti.su.. vl«m»„ E i. ... 0 believed to 
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improve the hydration of the skin, and insufficiently hydrated skin is characterized by lines at 
relatively closer distance then in normal skin, Irregular texture and a "scruffy" appearance. 

It has been reported that only about 20-40% of oral vitamin £ is absorbed, and it is not 
known what fraction of the absorbed vitamin E is available to the skin. Topically applied vitamin 
5 E, either in the alcohol or the acetate form, can be absorbed through the skin. When combined with 
ascorbyi palmttate which acts as an oxygen scavenger, tocopherol is particularly effective ss an 
antioxidant to extend the sherHife of natural products formulations such ss perfumes, vitamins and 
herbal extracts. 

a-cerotene within physiologically advantageous levels is also essential for skin development. 

10 An excess of a-carotene inhibits the keratinization of epithelial tissue, and a deficiency results in 
acne-like blackheads, a-carotene also acts to improve the skin's water barrier properties, and 
therefore a-carotene can be useful in treating seasonal and/or environmental problems (heat, 
dryness, air pollution). Provision of ^carotene to the skin will increese the amount of Vitamin A 
within the skin, and thereby impart beneficial effects on appearance of skin. 

! 5 other cosmetically active compositions, when topicslry applied to the skin, include marine 

extracts and moisturizers, for example, hyaluronic add. Marine extracts, for example, those 
prepared from seaweed, are rich in minerals, amino acids, vitamins, and polysaccharides which are 
believed to function as moisturizing agents. Additional embodiments of a skin care patch can 
increase the oxygen supply to the skin, for example, using oxygen-loaded fluorocarbon compounds 

20 (as disclosed in WO 94/001 09, WO 94/00098, for example) within the patch. Further embodiments 
include patches comprising cosmetically effective amounts of an active ingredient such as 
iysophosphattdic acid, an o-hydroxyacid and N-ecetyl cysteine. 

Transdermal delivery of pharmaceutical compositions is well known. Such well-known 
pharmaceutical compositions include scopolamine for treatment of motion sickness, estrogen 

25 replacement therapy and nicotine for assistance in breaking tobacco habits. The present invention 
is believed to be the first application of transdermal delivery systems for skin care and the 
improvement of the appearance of aging, photodamaged or oxidative* stressed skin, especially for 
the improvement of the appearance of wrinkled skin. 
fw twriptkm of the Drawings 

30 Fig. 1 is a sketch of a typical aging human face with wrinklea under and in the outside 

comers of the eyes, the forehead, upper tip, the area from the outside bottom edges of the nose 
to the outside corners of the mouth (the nasolsbial fold ares) and the neck. 

Fig. 2 illuatratea a human face with the transdermal delivery device for application of 
cosmetically active compositions In place on the forehead. 

35 Fig. 3 illustrates a human face with a pair of the transdermal delivery devices for eppllcation 

of cosmetically active compoaitions in place in the nasolabial fold area. 
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Fig. 4 illustrata. . human toe. with the tr«wderm.l dfivary device for applicetion of 
cosmetically active compositions in place on the nasolabial fold eree upper lip. 

Fig. 5 illustrate, a human toe. with a pair of the tr.n.derm.1 delivery devices for application 
of cosmetically active composition* in place at the outer comers of the eyes. 

HQ. 8 illustrates a human with the transdermal delivery device for application of cosmetically 
ective compositions in place on the neck. 

Fig. 7A-7B illustrates a human hand with the transdermal delivery device (cross-hatchedl 
for application of cosmetically active compositions in placs on the back of the hand, with extension, 
on the beck, of the fingers end thumb in Figure 7A and without finger extensions in Figure 78 
Summary of the invent^ 

It is an object of thi. invention to provide cosmetic composition, and methods for improving 
the appearance of aging skin or skin damaged by overexposure to oxidative ,tres, ( .unlight or 
ultraviolet iight and the like. With tream**, the appMranc. of the wrinkling of the .kin become, 
less apparent. Other outward indication, of eglng, photodamag. or oxidative str„, t0 the skin 
such » mottling. I.xn*.. .pot., dryness or l.atherine.. csn elso be lessened or .low* The 
method of thi. invention i. the percuuneou. (or imredemwO dellwy to the skin of cosmetically 
actrv. composer* induding antioxidant., for example, ascorbic acid, vitamin A. vitamin E tt- 
carotene or . combination thereof, vie a tran.denr»l delrvery device. Other cosmetically active 
■ngrodient. which can be incorporated into . transdermal (or Intradermal, delrvery device for 
sustained epplieation to the .kin include mototuriier. (e.g. hyaluronic add) and marine extract, from 
kelp and/or algae, essential fatty adds, collagen and lipid.. 

Pr.tor.bly. the antioxidant la VTurnin C, from 60 to 1000 mg per .guar, inch in en adhesive 
matrix. More preferably «eorbic add i. formula with . co.metJcaily ecceptatX. Mft of ..corbie 
•od -n proportion, auch th« th. pH of the combination in solution is about 4 to about 7, pr.fer.bly 
•bout 5 to -bout 6. most prefer** .bow 6.5. The*. Mft. include, but are not limit* to. .odium 
ascorbste. portssium «corb«e end crtcftim wcorbete, pr ^ abry Mm Mcorbat9 . Wn , re iod)um 
•scorbat. is combine whh ascorbic Mid in th. matrix, the preferred ratio is from about 1:20 to 
about 1:25 add: salt, preferably about 1:22. 

Preferably, the delivery device i. adhered to the skin using . silicone pres^e sensitive 
adbeslv.. but otter adhesive, ere known to the art. including but not limited to. natural, isobutyl 
and butyl rubber compositions and ecrylate-baaod edhesrves and pressure sensitive adhesive.. The 
configuration of the delrvery device for the summed delivery of cosmetically ective ingrediema to 
the skin can be edne.iv. matrix, liquid or solid stste reserve* or polymer matrix; the preferred 
delivery device is th. adhesive m .trix type. In an adhetfv. matrix type p« C h. ther. is .„ 
imp.rme.ble becking. . matrix comprising the cosmetically active ingredient, optionally comprising 
a permeation enhancer and/or an anti-irritant, and e release Hner. 
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In moat transdermal delivery systems, thin, flexible occlusive films aerva aa protective 
backing subatrate and ralaaaa liner. For the praaant akin care applicationa, an occlusive protective 
backing subatrate (a preferred over a non-occluatve backing substrate. The materials used for liner 
and backing provide storage stability by keeping the active ingredients from migrating into or 
5 through the backing materiel and liner before uae. The patches of the present invention desirably 
have the following tape properties: release or peel force < 50 g/cm; tack value > 50 g/cm; 
adheaion force 100-1 200 g/cm; releaae force < 1 g/cm; preferably the adhesion force is about 50- 
300 g/cm and the shear force is about 14 kg/6.25cm 2 . Preferably, the adhesive is a medical grade 
silicone adhesive. The peel force required to remove the release liner from the patch should be 

10 sufficient to prevent inadvertent separation of the liner from the patch before uae and low enough 
so that it can be readily removed by the intended uaer. 

Where an acrylic adhesive is used, that adhesive is medical grade and rated between 0 and 
2, preferebly between 0 and 1 on the Draize Code Scale. On this scale e score of 0 means no 
erythema (reddening) and no edema (swelling when a teat patch ia applied to the akin and removed. 

1 5 The acrylic adhesive can optionally include a cross-linking agent. 

Liquid and solid state reaervoir transdermal delivery devices are configured so that the 
reservoir comprising the cosmetically active ingredients, enhancers and any other formulation 
ingredients is located between the becking material and the adhesive, and during use, formulation 
ingradienta paaa through the adhesive and then into the skin. Compatibility of varioua excipienta 

20 and penetration enhancera with adheaivea are weH known to the art, and the skilled artisan can 
readily choose suitable concantrationa and combinative of Ingredients and adheaivee. 

A typical non-silicone polymer matrix transdermal delivery device haa e rim of adhesive so 
that the penetration enhancer, coemeticalty active ingredient(s) and other formulation ingredients 
are not fully in contact with the adhesive. In the preferred embodiment, the entire patch is adhesive 

25 and containa at least one cosmetically active ingredient. One surface is applied to the intended 
poaition on the face with gentle pressure to promote adheaion, after removal of a releaae liner. The 
other surface (away from the akin) ia covered with e protective becking during storage, before uae 
and during uae. 

Where desired, the akin care patches of the present invention optionally comprise 
30 formulation Ingradienta which either increase or decrease the releaae rates end/or absorption rates 
of the cosmetically active ingradienta. Water soluble eddrtivee which increase releaae rate include 
ethylene glycol, glycerine, polyethylene glycols 200, 400, 600; polysorbete 80, lactoe* gelatin, 
sucrose, sodium alginate, carboxymethyl cellulose, ammonium chloride, end polyvinylpyrollidone. 
Lipid soluble eddrtivee which tend to increase relesse rate include cholesterol. Certain aurfactanta 
35 alao have the effect of increaaing releaae rata; theae aurfactanta include sodium lauryl aulfate, 
dodecyltrimethylemmonium chloride and azone. Release ratee can be decreased by the eddWon of 
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compoond. including .uch mm a. Saph*.x Q- 25 ,„,„„ preMura ljquW cnromat0flraphy 
3* filtration ruin) a nd silica. "Brapny 

Tha . W „ c patch* of tha pre.™ invention « optionairy further inc.uda an irritant 
buffer such a, .odium 6icarbon«e. which la incorporated at 1-10% by weight whan preaent. or a 
stabilizing agent, such as propyigattata or sodium bisulfite. 

Prefer.,*, tha skin c*. transdermal or intnjdarma. delivery device, (patched are shaped 
specifically for tha target skin area to be treated. A ganeraiiy r.ctangu.ar with chevron patch is 
advant.geou.ly applied to the low.r ,or.h..d ar... an . xample 0 f which is i.iustrated in Fig 2 For 
»PP.,c.tion beneath and a, the outer corner, of the eye a general* kidnay-sheped patch is used! and 
heshope. forth, right -nd ,.„ .id., are mirrc. .meg., of on. enoth*. For the naaolabia. fold area, 
th. P«ch ,. shaped substantia^ „ ki . boo m .rang, g,nar.„y kidney-sh^ed. Skin car. patcha. are 
...o provided which fit th. b*k of th. h«,d. optionally wrth extension, down th. fingars. Figur.. 

I'L I' ^ h * nd ' "* ,h * «°"™«°°« ■"«omiC,y ^ned skin csr. 

patches in place. 

Detailed Pfsffintinn nf t^ ft irTYtrntiffn 

A thermal or intradsrma, d.lh*ry daviea, known colloquially a. . p. tch . i, . „ nre which 

t " t0 ** °' ind ' V,dU8 '' - "™ "«*"«< • of an active ingredient into th. 
.ki^from which ingradia* uau.,^ 

qUKj : a8erV ° ir ' S ° IW ^ **™ -«Hx. adf^v. matrix and wet wick patches, 

dop.nd.ng on the configuration of the .ctJv. ingredient, and th. patch materia,,. Th. active 

m h Br ^ ,nu ,n " intrad ™- «* i-p~vng th. ww .„ e . of „ Bing or 

photod™** .kin can include ona or mora of the foDowing: a*h. hydroxyedd,, .,„„. k8toacWi 
nn6 Polymeric hydroxyCd.. moi«urtz«, co.legan, marine .*,.« .nd Oxidant, including on. 
or mor. of . tocopr.ro. (Vaamin E), ^otane, Vh^n A .nd Vitamin C <and,or cosmeticeiiy 
thereof,, and ar. generic** ^ cormlCry .ctiv. ingredient, herein A 
pr.farrad tocoph.ro. compound is .-tocopherol. Addition^ or a,«rnetrv.ry , cosmetic benefit, may 
be obuin* by the us. of .kin eve patch* comprising moiecuie. (e.g., fluore«rbon.) capable of 
."proving oxygen , up( *y in .kin tteu.. .. d-crlbed, e.g., in WO 94/00098 and WO 94/00109 
B-MU " ° f ** bmuficM °' ^ou. cosmic** .ctiv. ingredients, i, ha. been a 

.ongoing obj^dv. of akin car. product, to d*h*r .native conc.ntr.tlon. of th. .ctiv. 

ingmdk*«. to th. .kin's tfMue matrix (the d^mal lay*., vie the mo« affective m«nod possibia to 
m • Xim ■ , $Wn aPP6-r,nC * ben,ftt «- Topic- app.ic«ion of cosmetically active ingredient, 

.nduding but not Bmit* to antioxid.ntt. moiaturfcer. and marine extract, v.. . tren.derma. denary 

devic. ha. sevar.1 .dv.nt.ge, over topic- applicrton of a conventional formulation auch a, . 

lotion, cram, or ointment in that with , patch, application is pwjv . and cominuou. delivery of the 

.ctiv. inoredtont can be achieved for up to 24 hra. or long*. Common., topic.! application i. 

bmited by th. amount of lotion, etc. which i. admini«ared, th. amount of th. .ctiv ingredient 
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which penetrates and the depth to which It penetrates, oxidation of the active ingredients before 
or during penetration and evaporative loaa of aolventa and/or active ingredlenta from lotions and the 
like. With a patch, evaporation it minimal, even when a non-ocelusive patch ia uaed. 

Skin care patchea can also include cosmetically active ingredients other than antioxidants: 
for example, one or more of marine extracts, moisturizers and collagen, with or without e 
penetration enhancer, can be loaded in the reservoir, matrix or wet wick transdermal patch. 
Moisturizers can be one or more of hyaluronic add, marine extract (of kelp and/or algae), fatty 
acids, lipids, and glyceridaa. Alpha hydroxyedds, alpha keto acids and polymeric hydroxyacids, for 
example, as described in U.S. Patent No. S.091.171 (Yu and Van Scott), which is incorporated by 
reference herein, can be incorporated into the adhesive matrices of skin care patches to ameliorate 
the unattractive effects of aging, photodamage or oxidative stress. 

The ective entioxidant ingredients for cosmetic patch compositions are present in a 
cosmetically effective amount, preferebly from about 1-1000 mg per petch. Ascorbic acid (and/or 
a cosmetically acceptable salt thereof), tocopherol. Vitamin A and tt-carotene are preferred 
antioxidants. Taurine can also be used. Preferably, each ective ingredient is present et about 75 
mg per square inch. 

In combination with one or more entioxldants (or other cosmetically active ingredients), 
there are adventageously combined skin penetration-enhancing agents. I.e.. agents which increaae 
the penetration of the active ingredlenta into the skin which lead to improved skin appearance end 
at locations within the skin where the entioxidant effects of the active ingredients are beneficial in 
preventing or minimizing damage due to such agents as UV radiation, oxidative etrese end aging 
in general. Generally, percutaneous absorption enhancers act by reducing the permeability or 
diffusion residence of the stratum corneum, for example, by changing the hydration or by 
influencing the pecking structure of the ordered lipids in the intercellular channela. Permeability 
enhancers tend to be small polar molecules with outstanding solvent and hydrogen-bonding 
properties. Penetration Is generally better where the stratum corneum is weO hydrated. The skilled 
artisan knows how to choose s permeability enhancer with properties compatible with those of the 
adhesive and the active ingredients whose permeability Into the skin is desired. 

Examples of processes within the dermal layer effected by the application of antioxidants, 
moisturizers and other cosmetically active ingredients can include, but are not limited to. collagen 
synthesis and reactions associated with oxidative stress. 

The permeability enhancer ia selected using parameters understood in the art including the 
eppropriate solubility characteristic of the ective ingredient in the enhancer, maximizing of the 
partitioning of the active ingredient Into the akin, and enhanced percutaneoue abaorption. while not 
interfering with the requirements for the adhesive and its sticking properties. 

Preferred penetration enhancing compound, (also called permeability enhancera) are thoae 
which are not toxic, not irritating to the skin end not allergenic. Exemplary penetration enhendng 
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d.m«M. ulfoxW .. (SchoupWn t * f197„ „„. ^ (Fe(<Jman ^J* 

Um. leoth.n. (M.hjour « ... ,1890, a c«,^ ^ H:243) 

(lver „ „. (1985 , AbntM 132nd Annu- Mertn9f ^ ^ * *J- 

g-Ycry, m0 no..ur«., .Chen,, .t .... U.S. P«.„t No. 4(74a . 51s , ^ J ^ 
«. * 1 71 0n.y . iimited numb* of th.« compound. „. UMd jn am 
^ th. p^..^ jnBfediant f , 

zr abo ; , - 5o% * mor - ~ frem — * u» , . 

d *>" «*»"~ mu .t 6. compare with tho activ8 
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oTr^ 0,>6k8/fl - 26OT,,,urt ' w '^-^^ 

" " " ^ f ^ ,,m0V,d ^ *• ' iW -«-M«- .«n -dh...on. Th. 

Hi > Z ^ ^ Pr0P€rt " WWCh — » th. .«n 

mjmm- .ppUcmten of pnH P rM.«r.. ^ m^x .houW r VWhf mo,d rt M ,f d OM.y with 

2ZZ n ° f ^ " W ' k,n ,0r bi " ^ 0f «- Adha.,on propon... can p. 

d^ln^ UMH> ^ w-, known to th. «. for ««npl. uai ng . d.^ prob. t^k t.« w 
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(e.g.. Poryken, Testing Machines, Amityville. NY) and as described in Pfister et al.. Pharmaceutical 
Technology, January 1992. pp. 42, 48. The desired adhesion of the silicone pressure sensitive 
adhesive is between about 50 and 300 g/cm, preferably 80-300 g/cm. If the adhesion is above this 
level, then the adhesive is too eggressive to the skin. If the adhesion is below this level, then the 
patch may fall off. One way of controlling the adheaion is by the amount of resin in the pressure 
sensitive adheaive. More resin mey result in a higher adhesion. An impermeable film is bound to 
the surface of the patch destined to be away from the skin during use; e release liner is bound to 
the surface of the patch destined to be applied to the skin during use, and the release liner is 
removed prior to use. The impermeable film is not permeable to the active ingredient(s), but it may 
be occlusive, or more preferably, nonocclusive. The skilled artisan understands how to manipulate 
the adhesive composition in combination with the active ingredients so as to maintain desirable 
adhesive properties and effective delivery of the cosmetically active ingredient(s). 

Adhesives, e.g., acrylic adhesives and pressure sensitive adhesives can be rated according 
to the Draize Dermal Scoring Code. A score of 0 means there is no erythema or edema after test 
application; 1 means barely perceptible reddening or swelling; 2 means well defined erytheme or 
slight edema; 3 mean* moderate to severe erythema or moderate edema (raised 1mm); and 4 
reflects severe erythema (beet redness) to slight eschar formation and severe edema (raised > 1 mm 
and extending beyond the aree of exposure). Nontoxic adhesives with Draize Code Scores of 0-1 
are deemed suitable for use on premature infants, and such medical adhesives can also be used in 
the skin cere patches of the present invention without injuring or irritating the relatively delicate 
facial and neck target skin areas. Medical acrytate adhesives and/or medical acrylic pressure 
sensitive adhesives with Draize scores of 0-1 are wen known and commercially available. 

The acrvlate-besod matrix preferably contains medical acrytate adhesive, preferably 
pressure-sensitive edhesive, and active ingredient in a ratio of from about 40:80 to about 60:40, 
preferably about 50:50 by weight. It is understood that the incorporation of the cosmetically active 
ingredient into the adhesive may change the adhesion of the matrix composition relative to adhesive 
alone. Adjusting (increasing) the thickness of the matrix composition can compensate for some loss 
of adhesiveness. 

The surface of the transdermal or intradermal delivery device which is away from the skin 
may be non-ocdusive, i.e.. permeable to air and/or water, or it may be occlusive, i.e.. non- 
permeable to water vapor. 

Pressure sensitive edhesives useful in transdermal and intradermal delivery devices include 
those silicone pressure sensitive adheaives comprising a mixture of a silicone resin and a silicone 
fluid or a condensed product of e silicone resin and a silicone fluid end en acrylic polyisobutylene 
(PIB); the pressure sensitive adhesive exhibiting suitable tackiness and adhesiveness for delivery of 
cosmetically active ingredients to sensitive or delicate skin. 
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indU,to ^ P«* P-nty,. octy,. undacyl. octadacy, and 

SJZT T: "** «* " and ch,orin.t.d 

hydrocarbon radios .uch « 3smloropropyl, dtehlorophanyl and otnara. 
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incorporated herein by reference to teech how to prepare soluble orgenopotysiloxanes which are 
useful in transdermal delivery devices. The resulting resin can be used in the pressure sensitive 
adhesive composition without further modification or it can be capped with trielkylsiryl groups to 
reduce the silanol content. This can be accomplished by well known methods, such as reacting the 
5 resin with a compound such as trimethylchlorosilane or hexamethyldisilazane. 

The silicone fluid is preferably a hydroxyl-terminated diorgenopolysiloxane polymer. The 
repeat units of the silicone fluid are R 2 SiO w siloxy units wherein R is independently selected from 
the same hydrocarbon and halogenated radicals as defined above for the silicone resin. The silicone 
fluid can be comprised of a single polymer or copolymer or it can be a mixture of two or more such 
10 polymers. The silicone fluid cen be a liquid or gum at 25°C. It is preferred that at least 50%, and 
preferably at least 85%, of the organic radicals along the chain of the silicone fluid are methyl 
radicals, which can be distributed in any manner in the silicone fluid. Further, the silicone fluid can 
comprise up to about 10 mole percent of siloxene branching sites, provided it meets the above 
viscosity requirements. 

1 5 The silicone resin is employed in amount from about 40 to 70 parts by weight in the silicone 

pressure sensitive adhesive, and the silicone fluid is employed from about 30 to about 60 parts by 
weight, wherein the total parts of the silicone resin and the silicone fluid are 100 pens. It is usually 
preferred that the silicone resin be employed from about 50 to 60 parts by weight, and 
correspondingly, the silicone fluid be employed from about 40 to 50 parts by weight, wherein the 

20 total parts by weight equals 100. 

The silicone resin end silicone fluid may be blended together to produce the pressure 
sensitive adhesive, or they may be condensed together to produce the pressure sensitive adhesive. 
Methods of condensing together the silicone resin end silicons fluid are well known in the art. 

One class of pressure sensitive adhesive* employed in transdermal delivery devices consists 

25 of a mixture of a trimethylsiryl-endblocked porysilicets resin such as a silicone resin consisting of 
a benzene-soluble resinous copolymer containing silicon-bonded hydroxyl radicals and consisting 
essentially of triorganosiloxy units of the formula R'sSIO,,, and tetrafunctional siloxy units of the 
formula SiO«, in a ratio of about 0.6 to 0.9 triorganosiloxy units for each tetrafunctional siloxy unit 
present in the copolymer, wherein R' is a monovalent organic radical independently selected from 

30 the group consisting of hydrocarbon radicals of from 1 to 6 carbon atoms, and (ii) a silanol- 
endcapped polydiorganosiloxane fluid such es e polydfmethylsfloxane fluid. U.S. Patent No. 
2,736,721 to Dexter et al. and U.S. Patent No.2,8 14,601 to Currle et ai. are hereby incorporated 
by reference to teach of such or similar pressure sensitive adhesive compositions. 

Another class of suitable pressure sensitive edhesives used in transdermel delivery devices 

35 are the preasure sensitive edhesives in U.S. Patent No. 2,857,356 (Goodwin, Jr.), which ia hereby 
incorporated by reference, or pressure sensitive edhesives similar to those in Goodwin. U.S. Petent 
No. 2,857,356 discloses s silicone pressure sensitive adhesive which consists of a mixture of 
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-MM* company (») . cohydroly.i. product of . triaixy, hydroiyt.bl. H.n. .nd .Iky, , ilicat . 
«*~n th . cohydroiyl. product contain. . p, urrtjty of ..Hcon-bondcd hydroxy group8 ' 
l.n.ar. h, B h vi.co.ity or B .nopoly*lo«n. fluid confining .ilteon-bondod hydroxy group. 

Th. ,i,icon. r..«n ,i, .nd tha ^.icon. fluid (i.) may optional* b. condan,.d toaeth . f 
.ccord,n 9 to . pro«*dur. .uch U d.«r<b* in Canadian Patent 71 1<756 te Paj|> ^ patant 

f IT "TT * r#, ' ,,ne '- ' C ° nd6nMt,0n fMC,i0n ' ^ » - *«con. 

«uW OR .r. m,xad togathar in th. p,...nc of . catarytic of . M cond.n,.tion c,t..y.t 

•nd th.„ th. .ilicon. r..in „, .nd th. .Hicon. fluid <ii, a,. cond.nMd. for .xamp,,, by ha.ting und.r 
reflux condition, for 1 to 20 hour.. Exampia. 0 f .i ta no. cond,n.a«on c,t., V .t .r. prim.ry 
secondary .nd tertiary .mine., c^boxylic acid, of the* .mine. .„ d qu „ wnary ammonium salt ,* 
Anoth,r c.a.. of .uitabto pr.«ur. M n.itiv. adhe«v.. for u.e in tr.n.d.rm,i or intrad.rm.1 
dehvery devlc* „. tho.. compo.it.on. de.cnbed in U.S. Patent No. 4.591 ,622 .nd 4.584.356 to 
B..««d .t .... U.S. Patent No. 4.586,636 <Hom.n et a,.,, .nd U.S. Patent No. 4.656.767 ,Woodard 
•tel.). h.r.by incorporated by rference. Generally, the* pre.. U r. ..n^tiv. .dh-iv.. con,* of 
•blend of (i, . .iucon. «.in and ,,i, . . iljcon . fluW whjeh „, ^ ^ ^ ^ 

....cone^nd* hydroxy, content of th. bi.nd. Th... adhttrvM may op.onal.y be condan.ed, a. 
deacnbed previously, prior to th. chemical treatment. 

SiHcon. pre.™ Mn.ftiv. adh^ive. u.efui in transderma, or intradermal delivery device 
•houid not be confused with ..8eo„. rubb*., which ere not u^fulin the,e .pplicaflon.. SiHcon. 
pressure sensitive adh MIVM are u.u..ly fiU.^ or contain iow amount, „... than 5%) of fil(afS 
By contrast, silicone rubb*. typU*.y conuin .bout 16 to 35% fill*. are aenara||y 

T qU ' ntitM in ,,,iCOne ^ ""^ ■ dh -"«- high entities often 

c U .. the ...con. pre..ure .enaitK, t0 , OM ^ and « lhMlvenMI and ,„ ifWMM jn 

IZve"^' m,Wn9 " " diffiCUlt ,0 ^ " CO "" 10 °' ^ .ilicone prea.ur. s . nartiva 

Small amount, of addition* ingred«««,. .uch a. pigment., fillw and otner , 

may b. added to th. .ilicon. p Wur . laftartiva „ |of , B „ ^ do ^ ^ ^ 

Trlirr 0, !T ^ COmPO * tti0n • " ^ " ,tCOne P — — fti - ^neaive compcition. 
cont-n a fillor, it i. dMir»d th« „„„ b. pmont in tn .mount of no gr.«.r th.n 5 wight 
parent buid on th. total weight of tho .ilicon. r M in and .ilicon. fluid. 

« , ^Z maV *" ^ * U ^ N °'- 4,84 °' 798 ,SWW « 4 ' 9 "' fi87 «■•» 
•t 4.656.767 (Wooded .t and/or 5,232.702 (Pfl^ « „, incorporated oy f . fefenc , 

^«n.fordi.cu M ionoftr^.rm-d^d^c«^p, M . U r M , r ^ 
for us. in .uch device*. 

Th. -corbie «rid<ont*ninfl .kin car. drtlv^y d«rvic. i. .pacifically .xamplifiod in Exampi. 
2. Othor Aidant compound. |..g. ( tocopr^ro. or vitamin A> c»n be aubrttuted in th. 
formulation for tht ascorbic acid. 
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The nature of the adhesive on the side of the patch applied to the skin is important. It is 
preferably chemically and biologically inert, not toxic, irritating or sensitizing, moisture resistant, 
and it should have minimal cold flow for eaay removal, it should be flexible, suitable tack for quick 
sticking but eaaily removed and restuck when adjustments are necessary during application, and 
5 have low releese force for easy removal of the liner. The adhesive should be non-irriteting to the 
skin, and the adhesiveness should be sufficient to adhere the patch to the skin for at least from 
about 7 to about 12 hrs, but the patch should not adhere to the skin so tightly that the force 
required to remove it results in skin damage due to pulling or stretching of the skin. The skilled 
artisan knows how to choose cohesive strength, creep resistance, end-use tape properties, including 
10 tack, peel force and skin adhesion, commensurate with the application to snd removal from delicate 
facial akin. 

Preferred rheological properties for the adhesive-active ingredient matrix described in 
Example 2.3, at a frequency of 0.01 and a temperature of 30°C, are as follows: 

G' (storage, or elastic, modulus) about 1 x 10* to about 1 x 10*. preferably about 6 x10 s ; 
15 G" (loss or fluid modulus) about 3 x 10* - 1.4 x 10 7 , preferably about 7-9 x 10*; and 

N* {intrinsic viscosity) of about 4 x 10 1 - 4 x 10* preferably about 7 x 10* - 2 x 10V 

TABLE 1 

Rheological Properties Meaaured at Different 
Frequencies (composition of Example 2.3) 

20 EiMittna SL SL _ tt 

0.01 
0.1 
1.0 
10 

25 100 



5.6 xlO* 8.9 xlO 1 1.1x10* 

2.3x10' 2.1 xlO 7 3.1x10* 

5.4x10' 3.7x10' 8.6x10' 

1.0 x 10* 6.4x10' 1.2x10' 

1.8x10* 7.2 x IC^ 1.0x10* 



Rheological properties were determined using a Rheometrlca Viacoelaatic Tester 
(Rheometrics. Piscataway, NJI at an angular shear frequency from 0.01 to 100 rada/a at 30°C 
using the parallel plate method of testing. 

Tape properties of the above edhesive-active ingredient mixture (see also Example 2.3) ere 

30 given in Table 2: 

TABLE 2 

Tape Properties of the Composition of Example 2.3 

Thickness 
(mUs) 

35 0.6 
1.2 
2 

2.6 



_ Adhesion Shear 

ig/cmr Worn) kg/e.lScm 2 

! 4 6 

2 9 5 

1 3 I 

2 5 2 



4.7 1 



7 <1 
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Prrf.rr.d rh«,m«r1c prop**, fo, th. adh^ectiv. inflredlant maWx de>cfj 
E*«np,. 2 .3 at 35.4-C (which .pproximt.. , Wn t9mpwuri) .„ ^ ^ 



TABLE 3 
Frequency Sweep 35.4°C 



Mo. 






•c 


1 


35.4 


2 


35.4 


3 


35.4 


4 


35.4 


5 


35.4 


6 


35.4 


7 


35.4 


8 


35.4 


9 


35.4 


10 


35.4 


11 


35.4 


12 


35.4 


13 


35.4 



««/■ dy»/c.. q . Syn/c...,. f 

X.O x 10" IS^O' ' X ? 3.7x10' 

2.2 x 10" 2 2 £ lS' 11 * " 2 4 * 10* 

4.6 x 10" ' * & I * * l.S x 10* 

i <» *•* x 1" 3.7 x 10' c «■ . «i 



2 2 x 10 , 37 * ic s x To' 

2 S.S x 10' 4.4 x 10' 10 

7.2 x 10' s.i x xqi 

2.2 x 10' ?, * !•! * 1? 1.1 x 10' 



M5i? S:J ; }f '•»«»• 

5.0 x 10* 5.9 x 10' 

1.1 x 10 # 6.7 x 10 » 

i.oxio* ? z*? x io : 3.3xio« 



1.6 x 10 4 8.3 x 10 T 



1.8 x 10' 



p«c„ 8 w. y( nj, « «, an9UIBr shaar frwWJencv from 00l to ioo radi/i at 3s 4oc 

ZTT ,kin t,,mper8tu^8, ^ *• P8ra "" m « h " - cv .w WP mod . of 

Th, p.r.,.., p,«. ^ . fadjui of 4.000, . „, , „ § ^ ^ ^ g% ^ 
Th. pr.f.rr.d thicknm r.no. for thi. .dh.dv.-vtamin C compodtion i, 3 to 5 mil, and 

III ,W ,W ^ ^ — *" °" - - « 

Th. reain-tc-pofynw ratio aft**, th. tap. prop**, of th. formu.«ion. Generally an 
'IZ!"^ rM ' n ^ lnCr88,M Cf8 - ,,nHn9 ^ - ™"*< t.ck. incr.a... 

» th. daatic comport, of th. modu.ua. G.^ y . .„,«„,. rMm lsvM of 45 . ?0% fljye 

(by w rtfl ht, r«i„ content i. p,. farnK , 0 n formuWon. which may dwrt from ^ desjred 
rh«.08.«. and adh.*,, pr0 p.r«.,. th. abaad work* can rMdiiy modify the compo.ition to 
-chtov. th. d-rred propyl., u.ing «- kno wn prindpio ^d thi. di.do.ur. without the expen.e 
of undue experimentation. 

Aithou B h -corbie add mtrix-typ. P«cn M . r . effective for amdioratino th. .pp.„,„ca 
of wr,n W .d . Wn , for .x-npta, wr.nktad fecial .«„, ttw. be aom. irritrton to th. tr.««J . W „ 
* th. m«rix dou no, contain a matarid which provid.. aom. buffing action or aom. partial 
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neutralization of the acidity of the ascorbic acid when it dissolves into the skin. It is preferred that 
the pH of the ascorbic add matrix composition is between about 4 end about 7, more preferably 
from pH about 4 to about 6, and most preferably, about pH 5.5, which is the pH of most human 
skin. This pH can be echieved by combining the ascorbic acid with an irritant buffer such as sodium 
5 bicarbonate, but the disadvantage is that buffer is not an ective ingredient. It is desirable to use 
a non-irritating, non-toxic, freely soluble selt of ascorbic acid, including but not limited to, sodium 
ascorbate, potassium ascorbate and calcium ascorbate. Where sodium ascorbate is used in 
combination with ascorbic add, the retio (by weight) of ascorbic add to sodium ascorbate should 
be from about 1 :20 to about 1 :25, preferably about 1 :22. It is understood that when cations other 
1 0 than sodium are used, the ratio must be edjusted according to the dissodation constants in solution 
and other properties of the ascorbate salt. Potassium ascorbate and calcium ascorbate are useful 
in combination with ascorbic add in the present formulations, with appropriate modifications in ratio 
to achi the desired solution pH, as readily apparent to the ordlnery skilled artisan. Alternetively 
a solution of escorbic add can be edjusted in pH to the desired range using a alkali solution such 
1 5 as NaOH or KOH, among others, and then dried so that the ascorbate and cations can be prepared 
es e dry powder for use in the present cosmeticallY active trensdermai delivery devices. 

It is understood that for the present application the ascorbate selt will be non-toxic and not 
irritating and that it will be freely soluble in an aqueous environment. For the present purpose, 
these escorbate compositions are termed cosmetically acceptable ascorbate salts. These indude 
20 potassium, sodium, and caldum salts. 

It ia also understood that other dermatologicalry acceptable compounds can be used to reise 
the solution pH of the matrix composition comprising ascorbic add. Such compounds are non-toxic 
and non-irritating to the skin, end indude, but ere not limited to, sodium add phosphate, sodium 
borate, sodium citrate and sodium add tartrate. It is noted that these compounds do not 
25 individually provide any cosmetic benefit. 

For the present cosmetic epplication, the patches are spedficalry sized and shaped according 
to the target area. Preferebry, the ends or edges of the petchee are to be rounded, rather than 
sharp angles or comers. For the forehead, where use of the patches of the present invention are 
. used to ameliorate or prevent the appearance of "frown lines" on the lower forehead, the patch is 
30 to be in the shape of e shallow chevron (see Fig. 2). The width of the patch is from about 5 to 
about 6 inchea, and the height of the patch is from about 1 .0 Inch to about 1 .75 inches, with the 
engle of the curved chevron being from about 90° degrees. 

For the nasolabial aree, the patch is generally boomerang-shaped (or en elongated kidney 
shape) which followa the outline of the wrinkle tine felling between the nose end the corners of the 
35 mouth (see Rg. 3). The angle of the arms of the -boomerang ia from about 20« to about 30" off 
horizontal, the width of the petch from about 1/2 inch to about 5/8 Inch, and the length of the 
patch about 2 inches. 
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For improving th. app.ar.nc. of wrinkled .kin. ag. .pot., mottling. . tc .. on th . uppef 
- .kin car. p„ c h i. applied to th. upper lip (See Fig. 4). Pref.r.bty. th. co.rn.tic patch for thi," 
application ha. . .h ap. which i. charactarued aa . narrow r.ct.ng,. ^ ia s(iflhtK/ curv(Kj ^ 

d, m.n.ion. of about 6/8 inch In width and about 2 1/2 Inch* ,ong. where th . Ianfltn ia undawood 
to b. th. dim.n.ion .ending along th. upper Up and th. width i. th. dimenaion which axt.nd, 
from the lip toward the note. 

For th. ar.. at tha outside corn*, of th. eye,, th. coametic p« C h i, pr .f,rabiy an 

e. ongated kidn.y .hap., with th. patch width baing from about 1/4 inch to about 1/2 inch and the 
length being about 1 3/4 inch (see Fig. 5|. 

For application to the neck, th. transdermal device for th. percutaneoua delivery of coamatic 
compoaition. ., d..cribed abov. i. il.uatr.wd in Fig. 8. Thi. patch i. g,n.ra«y r.ctangular in ahap. 
but slightly curved, pr.fr.bty with round* corner., .rrf ,„. d lm.naion. ar . about 5 . 6 inche> ' 
2-3 inch... 

For application for th. back of th. hand. th. coamatic patch i. .hap* „ j|lustrated |n Rfl 
7A and 7B. Thia patch i, genially , quaft (about 2>6 . 3 jnehet) ^ ^ 

Optionally th.r. can be fiv. .xfnaion. to cover th. back, of th. Angara and thumb (Figura 7A» 

Th. p«chaa of desued .h.p. can be product from a largar ahe.t. with rale*. , irw , 0 f 
adhwiv. m.t.ri.1 containing th. co.metie.Hy .ctlv. ingr^em. in .„ «, h «iv. maul,, and/or any 
parma.bi.lty .nh.nc.ra and/or antHrrittntt. by knif. .dg. (cutting). gr.vur. (printing, or other 
processes including .xtrualon or th. activ. ingredient/permeability whincr may be .pray* onto 
a backing mat.ri.1. FWebry, «h. .ctiv. ingradJ.m, „ m ,xed with th. adhesive befor. application 
to th. backing material. 

Th. following example, ar. provide for illuwrrtv. purpoaaa, and they are not intended to 
Ml *. .cop. of th. invntion a. ctoimad harrfr, Any varwrfon. In th. exemplify compcition. 

" nd meth0d * WhiCh OCCur 10 th » M «« «■«" «• intmnM to Ml within th. .cop. of th. present 
invention. 

&Mfl»lt_L Silicone PTManra S«n.Mv, AH hyt|Yfl (m] p nBmat j on 

A silicon. p rMM r. sansrtrv. adheaiv. is p, vwl by condenamg at 116 to 120»C. In the 
prmne. of 0.025 pan, anhydrou. ammonia, 88 part, of . 70 wt% xylene aoiutton of a ailoxan. 
r«n coporymar conalsting essentia of (CH^SiO,, unit, .nd SK>„ unit, in . molar ratio of 
approximately 0.76:1 and containing approximate 2.7 weight percent hydroxy! based on solid. 
M dmmin9a * FT1R ,AS ™ 28 pert, of . rrydroxyi-tarmin«ed p^dimathylailoxan. 

h8Vin0 " Vi,C ° ,itV °' abOUt 13 ' 500 * « 25-C and 6 part, of xylene. FoHowing th. 

condensation reaction, th. mixture w„ hMtad to 140-C for 1 hour to remove eny excw. 
ammonia. Thi. .Hicone pressure-sensitive adha*v. we. found to hav. an edha.ion of 288 g/cm 
at a thickneaa of 1-2 mila on a mylar backing. 
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Example 2. Aacorhic Acid-Siticona PSA Preparations 

Three formulations have been prepared containing 50/60 (weight/weight) adhesive and 
ascorbic acid. The formulations are described below: 

Exflmp'o 2,1 

A silicone pressure sensitive adhesive is prepared by condensing at 115 to 120°C, in the 
presence of 0.025 parts anhydrous ammonia, 67 parta of a 70 wt% xylene solution of a siloxane 
fesin copolymer consisting essentially of (CH,) 3 Si0 1/a units and SiO^ units in a molsr ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on solids 
as determined by FTIR (ASTM E-168), 31 parts of a hydroxyl terminated polydimethylsiloxane 
having a viscosity of about 13,500 cP (mP-s) at 25°C and 2 parts of xylene. Following the 
condensation reaction, the mixture was heated to 140°C for 1 hour to remove any excess 
ammonia. 

The silicone adhesive mass was then mixed with an equal weight of ascorbic acid (uttrafine 
powder, Hoffman-LaRoche) for 17 minutes using a Lee stainless steel tilt kettle with a built- in 
Eppinbach high shear mixer. 

To produce adhesive laminates, the adhesive solutions are coated onto f luoropolymer coated 
release liner, SCOTCH PAK 1022 Releese Liner (SCOTCHPAK, trade mark of 3M Company, St. Paul, 
MN) using a motorized adhesive coater (model no. 33782-6, RK Print-Coat Instruments, Ltd., 
Utlington, Royston, Herts, U.K.) and a smooth coating bar (Dow Corning Corp., Midland, Ml) at a 
speed of 165 inches/minute to yield an approximatelY 1.8 mil (± 0.2 mil) dry adhesive thickness 
and allowed to air dry overnight to allow evaporation of solvents. A sheet of heat seaJable polyeater 
film laminate (SCOTCHPAK 1 220, trademark of 3M Company, St. Paul, MN) is then transfer-coated 
and smoothed using a laminating roller (Laminating Rubber-covered Steel Roller, 3.25 in diameter 
x 1 .75 in weighing about 4.6 lb, U.S. Testing Co., Hoboken, NJ) and eliminating air entrapment. 
Thia preparation ia then treated with e 4.5 lb, 1.8" wide rubber-coated roller (Pressure Sensitive 
Tape Council, Glenview, IU to insure complete contact of the three layers. The resulting leminates 
contain a dry adhesive layer approximately 3-5 mil in thlckneaa. This silicone pressure-sensitive 
adhesive/Vitamin C composition waa found to have en adhesion of 1 36 g/cm at 1 -2 mils on e mylar 
backing. When this patch was applied to the skin or s surface, some adhesive remained on the skin 
when the patch waa removed. However, it is believed that thia will reeutt in a suitable composition 
if a primer ia used on the mylar backing. 

Exomplo 2,2 

A silicone pressure sensitive adhesive is prepared by condensing at 1 15 to 120°C, in the 
presence of 0.01 parta anhydroua ammonia, 61 parts of a 70 wt% xylene solution of e siloxene 
resin copolymer consisting essentially of (CH,) s SKD 1/a units and SiO^ units in a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on solids 
as determined by FTIR (ASTM E-188), 32 parts of a hydroxyl-terminated polydimethylsiloxane 
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having . viacorfty of .bout 13.600 cP (mP.) « 26»C and 7 part, of xylene. Following the 
condensation reaction the mixture wa. r*tsd to 140 «C. for 1 hour to remove any exces. 
ammonia. Equal weight, of aaeorbic add and edhetiv. war, mixed as above, and than iaminated 
to films as described above. 

This silicone presaure-aensitive adhesive/Vitamin C preparation was found to have an 
adhesion of 99 fl/cm at 1-2 mils on a mylar backing. No residue was i.ft on the skin of teat 
volunteers. 
Examnla 2.3 

A silicone pressure adheaive is prepared by condeneing at 1 15 to 120»C. in the presence 
of 0.01 parte anhydrou. ammonia. 63 pan. of a 70% xylene aolution (w/w) of a siloxane resin 
copolymer conaiating essentially of (CH^SIO, unit, and SIO w unit, in a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl baaed on solid, 
a, determined by FTIfl (ASTMEI-68). 37pemof a hydroxyl-terrninted potydimethyi.ilox.ne having 
a vi.co.ity of about 13.500 cP (mP-,, « 25-C and 7 part, of xylene. Following the condonation 
reaction the mixture wa. heated to 140»C. for 1 hour to remove any .xcea. ammonia. Equ* 
weight, of ascorbic acid and adhesive were mixed aa abova. and then ..minted to film, as 
described above. 

Thia silicone prea.ure-aen.itive adhesive/Vitamin C preparation was found to have an 
adheaion of 1-500 g/cm 1 1-2 mil. thickness on a mylar backing. 
Example 3, 

50 pan, (.• dry weight) of medical grad. acrylic pressure sensitive adhesive (Draize scale 
score 0-1). dissolved in ethyl aetata and toluene, is mixed with 50 part, of (aaeorbic acid and 
sodium ascorbte. both as dry powders, in a 1 :22 (wt/wt) ratio) to form the coameticaUy effective 
adheaive matrix. It is then cured t 2B0°F. 

This adhesive matrix mterial ia cotad onto release liner (4.6 mil thickness of coning) and 
backing substrate Isminne ia applied aa described hereinabove. 

When tsted on a human volunteer, thia tran.dermel patch tad suitable adhesive properties 
and .urtabla .cor. on the Dermal Scoring Code (between 0 and 1). Moreover, this ptch 
ameliorated the appearance of wrinkling new the outer comers of the eye of e man 45 year. old. 
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What is daimed is: 

1 1. A transdermal or intradermal delivery device for topical application of a cosmetic 

2 preparation, said device comprising a backing substrate, a matrix containing at least one 

3 active ingredient for Improving the appearance and/or feel of the skin, and an adhesive 

4 suitable for facial skin use, said matrix being atop said backing substrate, and a release liner 

5 contacted on said matrix, wherein said delivery device has a shape adapted for a target area 

6 selected from the group consisting of the upper lip, the nasolabial fold area, the lower 

7 forehead, the front portion of the neck, the outer corners of the eyes, underneath the eyes 

8 and the back of the hands. 

1 2. The delivery device of claim 1 wherein said active ingredient is st least one of ascorbic acid 

2 or a cosmetically acceptable salt thereof, tocopherol and O-carotene. 

1 3. The delivery device of claim 1 further comprising a permeability enhancing agent suitable 

2 for fecial skin use selected from the group consisting of palmitic acid, and isopropyl 

3 palmitate. 

1 4. The delivery device of claim 3 wherein said permeabilizing agent is isopropyl palmitate. 

1 5. The delivery device of claim 2 wherein said adhesive suitable for facial skin use is a preasure 

2 sensitive adhesive. 

1 6. The delivery device of daim 2 wherein said adhesive suitable for facial skin use is a preasure 

2 sensitive silicon adhesive, 

1 7. The delivery device of claim 6 wherein said adhesive suitable for facial skin use is a pressure 

2 sensitive acrylic adhesive. 

1 8. The delivery device of claim 2 wherein said active ingredient ia at least one of ascorbic add 

2 and a cosmetically acceptable salt thereof. 

1 9. The delivery device of daim 8 wherein said active ingredient ia at a concentration of from 

2 50 to 1000 milligrams per square inch. 

1 10. The delivery device of daim 9 wherein said cosmetically acceptable aecorbate salt is one 

2 sodium aecorbate, potassium ascorbate and caldum aacorbete. 

1 11. The delivery device of daim 1 0 wherein ascorbic add and sodium ascorbate are in a ratio 

2 (weight: weight) of from about 1 :20 to about 1 :25. 

1 1 2. The delivery device of claim 1 0 wherein ascorbic add and sodium ascorbate are in a ratio 

2 (weight: weight) of about 1 :22. 

1 13. The delivery device of daim 8 wherein said ascorbic add and said cosmetically acceptable 

2 salt thereof are present in proportions such that in solution a pH value of from about pH 4 

3 to about pH 7 is achieved. 

1 1 4. The delivery device of daim 1 3 wherein said ascorbic acid and said cosmetically acceptable 

2 salt thereof are present in proportions such that in solution a pH value of from about pH 4 

3 to about pH 6. 
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The delivery davica of daim 14 wharain .aid ascorbic add and said cosmaticairy accaptabla 
•ait tharaof ara prasant in proportions sue* that ineolution a pH vaiua of from about pH 5 
to about pH 6. 

Tha delivery davica of claim 2 further comprising sodium bicarbonate at a concentration of 
from 1 to 10% by weight in the matrix. 

Tha delivery davica of daim 1 wherein the shape adapted for application to tha upper lip 
.» that of a narrow and slightly curved rectangle, about 0.625 inches in width and about 2.5 
inchea long and wherein the comers are rounded. 

The delivery device of claim 1 wherein the shape adapted for application to the front of the 
neck i. a slightly curved rectangle with rounded corners, between 5 and 6 inches in length 
and between 2 and 3 inches in width. 

The delivery device of daim 1 wherein the shape adapted for application to tha nasolabial 
fold area is an elongated kidney shape, about 2 inches In length and between 0.5 and 0.625 
inches in width. 

The deliv^y device of daim 1 wherein the .hep. adapted for applicrton to the outer 
corner, of the eye. I. en elongated kidney shape, about 1 .75 inch*, in length and between 
0.26 and 0.5 inches in width. 

The delivery device of daim 1 wherein the shape adapted for application to the lower 
forehead is a alightry curved rectangle, about 5 to 6 inchea in length and between 1 and 
1.75 inches in width, said rectangle having rounded comers and said rectangular further 
comprising a generally chevron shape at one edge of the length. 

A method for improving the appetence of aging, photodamaged or oxidative* stressed 
skin, said method comprising the step of applying the transdermal or intradermal delivery 
device of claim 1 to at least one fadai or hand target area. 
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